Corporation. Thioglycolic acid (TGA) were obtained from Sigma-Aldrich. All other reagents were 5 analytical reagent grade. Water used in the experiment was purified with Mill-Q (18.2 MΩ·cm -1 ) 6 water system. 100k Nanosep filter (Pall Corporation, USA) was used as ultra-purification 7 instrumentation. 8
Instrumentation and methods. Fluorimetric spectra were collected with an Edinburgh FLS920 9 spectrofluorimeter (Edinburgh Instruments Ltd, England) equipped with a xenon lamp and a 10 quartz cuvette (1.0 cm optical path) as the container. Absorption spectra were recorded on an 11 UV-1700 spectrophotometer (Shimadzu Corp. Kyoto, Japan). Transmission electron microscopy 12 (TEM) images were collected on a Hitachi Model H-800 instrument. Acidity measurements were 13 made with a Model pHS-3C meter (Shanghai Leici Equipment Factory, China). Centrifugation 14 was done on the instrument of Sigma 3K 15 Centrifuge. Capillary electrophoresis (CE) was 15 performed by using a QL-1000 instrument with UV/Vis detector (Shandong Normal University). 16
Experimental conditions: capillary with 50 cm effective (55 cm total) length and 75 µm inner 17 diameter. Na 2 B 4 O 7 solution (20 mM, pH 9.2) was used as running buffer.The applied voltage was 18 12 kV. The samples were introduced to the capillary by pressure for 10s. 19
Preparation of water-soluble CdTe quantum dots (QDs) and its purification.
20

Preparation of NaHTe. 21
In a two-necked flask (25 mL), 11.3 mg tellurium powder and 10 mL water were deaerated with 22 argon for 10 min. Then 30 mg NaBH 4 was added and the resulting suspension was stirred under 23 argon until NaBH 4 was completely dissolved. After that, the resulting suspension was heated to 35 24 ºC under vigorous stirring and argon bubbling. During fifteen minutes, the colored suspension 25 changed its characteristic color from violet to colorless. Fresh NaHTe was obtained and was 26 cooled to room temperature. 27
Preparation and purification of TGA/ CdTe QDs. 28
In a three-necked flask (250 mL) equipped with a reflux condenser, cadmium acetate dihydrate (2 29 mmol) was dissolved in 100 mL water. After thioglycolic acid (TGA, 1.0 mmol) was added, the 30 solution was adjusted to pH 10 with aqueous NaOH (1.0 M) and stirred under argon at room 31 temperature for 30 min. Then 2mL NaHTe solution was injected under argon and the mixture was 32 refluxed. The colour of the precursors mixture turned from colorless to orange, supporting the 33 growth of the nanocrystals. After refluxing for particular time, stable water-compatible 34 TGA-capped CdTe QDs were obtained.
1 To remove excess TGA, the as-prepared QDs were 35 precipitated with an equivalent amount of 2-propanol. The pellet of purified QDs was dried 36 overnight at room temperature in vacuum, and the final product in the powder form could be 37 redissolved in ultrapure water (20 mL). The aggregated nanoparticles that formed in the process of 38 redissolving were removed by ultrafiltration using 100k Nanosep filter under centrifugation 39 (12000 rpm, 5 min). The upper phase was discarded, leaving the obtained homogeneous QDs in 40 lower phase as the stock solution. The obtained QDs were characterized by fluorescence 41 spectroscopy and UV/Vis spectroscopy. According to the excitonic absorption peak value and the 42 extinction coefficient per mole (ε) of CdTe nanoparticles .2 The final concentration of CdTe-QDs is 43 6.4×10 -7 mol/L. We denote the concentration of purified QDs solution to be 1×. 1
Preparation of citrate modified Au nanoparticles (AuNPs). 2
The monodispersed AuNPs was prepared using the classical citrate reduction route pioneered by 3
Frens.
3 Briefly, trisodium citrate (1%, 5.25 mL) was added rapidly to an aliquot of 0.01% HAuCl 4 4 (150 mL) that was brought to a reflux while stirring. This mixture was refluxed for an additional 5 15 min, during which time the color changed to deep red. Then the solution was set aside to cool 6 to room temperature. This result in citrate ion stabilized AuNPs with net negative charges. Next, 7 unbound citrate was removed by repeated centrifugation (12000 rpm, 5 min), followed by 8 redispersing the red precipitate in ultrapure water (15 mL) to get the pure AuNPs. The AuNPs 9
were characterized by UV/Vis absorption spectroscopy as well as transmission electron 10 microscopy (TEM). The final concentration of AuNPs was calculated to be approximately 2.0 nM 11
15 particles/L) 4 with a high molar extinction coefficient (ε at 520 nm) of 6.1×10 8 M -1 cm -1 . 12
Please note that we denote the concentration of the as-prepared AuNPs solution to be 2×. 13 
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Interactions between water-soluble CdTe QDs and AuNPs studied by fluorescence spectra. 21
Effect of acidity 22
In order to monitor the fluorescence intensity changes related to pH variations, three buffer 23 solutions are chosen, including sodium phosphate buffer, Tris-HAc buffer and HEPES buffer. The 24 concentration of QDs was fixed to be 0.1×, volume was 100 μL. The concentration of AuNPs was 25 fixed at 2×, volume was 200 μL. For phosphate buffer system, the effect of pH was in the range of 26 5.5~9.0. In acid condition, fluorescence quenching is obvious( 
